Calcium and calmodulin mediation of growth hormone-releasing hormone release from the rat hypothalamus in vitro.
A major role for Ca2+ and calmodulin in stimulus-secretion coupling has been suggested for several neuropeptides; however, the cellular mechanisms of GH-releasing hormone (GHRH) release have been little investigated so far. We have used a previously validated acute rat hypothalamic explant system in order to elucidate whether Ca2+ acts as a second messenger in the regulation of GHRH release, and whether calmodulin-dependent pathways are involved. Calcium dependence of somatostatin (SRIH) release was assessed in the same experiments. Calmodulin dependence of SRIH was not investigated in detail, as it has been established previously. The calcium-entry antagonist, verapamil, antagonized K(+)-stimulated GHRH and SRIH release in a dose-dependent manner, with maximal inhibition shown at 10(-4) M. The calmodulin antagonist W7 also blocked K(+)-evoked GHRH release in a dose-dependent manner, with significant inhibition in the dose range 5 X 10(-5) M to 2 X 10(-4) M; similarly, a more specific calmodulin inhibitor, the W7 derivative 5-iodo-C8 (W8), reversed K(+)-stimulated GHRH release, showing slightly higher potency than W7. W7 also reversed GHRH release in response to the calcium-ionophore A23187, although verapamil had no effect on A23187-evoked GHRH or SRIH release. Thapsigargin, which increases the efflux of Ca2+ from calciosomes, did not affect either GHRH or SRIH release at 10(-5) M or 10(-4) M. The basal release of GHRH was clearly suppressed by W7 and W8 (10(-4) M), whereas verapamil had no effect. We conclude that calcium influx is crucial for depolarization-induced GHRH and SRIH release. Calcium entrance in response to A23187 appears to be independent of verapamil-sensitive calcium channels. The lack of effect of thapsigargin suggests that increased intracellular Ca2+ from intracellular stores is not equivalent to an increase in Ca2+ influx. Both basal and depolarization-induced release of GHRH in this system are calmodulin dependent.